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COMPARATIVE EFFECTS OF FURROW, LEVEL, AND 
RipGE CULTURE ON CORN PRODUCTION 
AT BATON ROUGE, LOUISIANA 
By 
H. B. BROWN AND H. C. LOVl!lTT* 
For a number of years level culture for corn bas been recommended very 
generally, unless the land was low and wet. Notwithstanding the frequent rec-
ommendations, farmers in parts of south Louisiana and in other southern states 
continue to break their land by bedding, plant their co1·n on beds or ridges and 
cultivate it to maintain a ridge. One reason for this method of culture is that 
they find bedding a convenient method of breaking the land and the ridges may 
be cultivated with the tools they have. Evidently they conside1· that the r idge 
method of culture gives them as good returns as any other method or theY 
would follow another. 
In 1926 the senior author noticed that most of the corn growers in south 
Louisiana planted their corn on ridges of some size- 6 to 10 inches in height. 
Questioning the value of this practice, an experiment was started to show that 
more corn could be made by using level culture. It was surprising to find that 
more and better corn was produced the first year from the plots where the corn 
was on ridges. During several succeeding years, also, more corn was obtained 
from the ridged plots. Frequently the margin of difference was not great but 
invariably for a period of years the ridged culture gave better yields. This made 
it appear worthwhile to investigate the prnblem in some detail. 
A review of the literature of corn culture seems to show that little careful 
experimental work bas been done on the effect of ridge culture on corn produc· 
tion. A number of references are made to the matter, but many of the state· 
ments are merely the expression of an opinion. Tracey (1) says that with good 
drainage, flat planting is much better than on Taised beds because the prepara· 
tion is less expensive, and because it exposes Jess surface for the evaporation of 
soil moisture and thus makes the crop less liable to suffer from drought. No 
data are given. Richey (2) says that corn planted on beds wide enough for onlY 
one row rarely produces satisfacto1·y yields. Corn grown on narrow beds can be 
cultivated only with severe damage to the roots. No experimental data are given· 
Ricks (3), in an experiment extending through two years on well drained valleY 
land soil at State College, Mississippi, reports an average yield of 42.1 bushels of 
corn per acre for level culture and 30.3 bushels for th ridged. F w details are 
given. Jenkins (4) compared the surface, funow, and lister methods of corn 
planting on rather heavy Webster silt loam soil at Am s, Iowa, for a period of flV8 
• Credit is due M. B. Sturgis , Walter J. Peevy, and John R. Cotton for aid In collecting and inlet' 
preting data. 
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Years. The level planting gave an average yield of 67.6 bushels per acre, the 
furrow planting 65.7, and the lister 70.0. The results were not considered to 
differ significantly. Williamson (5), as a result of corn culture experiments con· 
ducted in New South Wales, says that when the rainfall is moderate, the furrow 
method of sowing maize (corn) can be safely recommended in preference to the 
surface method. 
Singth (7), at the Gurdaspur Agricultural Experiment Station in India, ob-
tained higher yields of both cotton and maize when these crops were grown on 
ridges. 
Redding (8) of Georgia compared corn planted on ridges and in furrows for 
a three-year period. Two sets of comparisons were run, only one of which was 
fertilized. The ridged plots averaged 15.5 per cent more corn in one case and 
4.2 per cent in the other. 
Some of the reports on ridge corn culture refer to a practice, sometimes fol-
lowed by farmers, of giving their corn nearly level culture during the period of 
Planting and cultivation, then later throwing up a ridge about the row with a 
turning plow at lay-by time. This breaks many corn roots and may do much 
harm, especially if dry weather follows the lay-by plowing. 
Cotton culture work carried on at Baton Rouge, Louisiana, for several years 
showed that ridge planting gave greater vegetative growth, in general, but this 
was not necessarily conducive to greater production of cotton. Boll weevils and 
boll rots may be worse in the larger cotton. 
Greene (6) obtained larger yields of grass on poor sandy land in south Mis-
sissippi where the land was bedded by building terraces forty inches apart. 
LOUISIANA CORN CULTURE EXPERIMENTS 
In 1929, culture experiments were started on Olivier silt loam soil at Baton 
Rouge, Louisiana. Eight four-row plots were used , the two middle rows of each 
Plot being harvested for experimental weights. The rows were four feet wide 
With the corn drilled, one stalk every 28 inches. The land was fertilized with 
500 Pounds of a 6-10-5 fertilizer before planting. Four of the plots were planted 
on the level or very nearly level and given level cultivation. The other four plots 
Were planted on beds as high as could be made with a turning plow (8 to 12 
inches), and cultivated to maintain the bed. Except for the first cultivation, the 
Plowing was done with disc or mold-board cultivators and turning plows, imple-
ments that would pitch the soil but not penetrate it deeply. For five years the 
experiment was run on the same land, alternating the plots on successive years. 
In 1934 the test was moved to another location on Olivier soil and another test 
Was started on alluvial land, all of the work being done on the Experiment Sta-
tion farm at Baton Rouge. An additional set of plots, in which corn was planted 
In deep furrows, was added at each place. Otootan soybeans were planted in the 
corn rows on the alluvial land plots at the time the corn was planted. The 
Olivier soil used was well drained Mississippi River terrace land of medium 
fertility. All of the land was of a fine silty loam texture which compacted with 
heavy rains. The alluvial land used was rather low, fertile, river land, most of 
Which le classified as Sharkey clay soil. This land contained considerable or-
ganic matter and did not compact very much. 
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TABLE 1. YIELDS OF EAR CORN ON BENCH LAND t:S 
1< 8 
- P> Rai nfall. <D O" 
< -Percent Departure <D <D 
Serie Total increase from normal -..... 
Stalks ( pounds) weight Bushels over March, April, ~ o;9. 
P'lots per row I II III IV (pounds) per acre level May, and June 
p. < 





Level culture . . .... 39.2 106.7 102.7 113.3 322.7 55.8±2.7 +5.23in. g 'S. 
- <D Ridge culture ..... 40.3 109.1 115.9 131.8 356.8 61.9±5.6 10.9 .... -= p. '"1 "' <D 0 
-1930- ~ t:S 
<D O" Level Culture ...... 49.0 51.5 53.9 52.2 50.4 208.0 26.9 ± 2.7 -5.98in. '"1 <D <D 
Ridge culture ... .. 50.3 65.0 53.4 67.7 67.9 254.0 32.6±2.9 22.1 (') ::i (') 
0 t:s" a iD' -1931- 'C P> t:S 
-5.29 in. 
'"1 p. 
Level culture .. . ... 51.5 71.5 71.1 71.7 214.3 37.0±1.3 <D p. ..... 




Level culture ...... 41.5 74.5 76.8 81.4 58.2 290.9 41.6±3.3 +1.12in. 
~ 
< <D 





Level culture ...... 76.0 30.6 25.9 29.1 30.7 116.3 36.8±2.6 +2.45in. <D '"1 




-1933 Duplicate Test on Bench Land- = ::t 
Level culture ..... . 99.3 47.8 40.9 38.6 45.9 173.2 30.9±2.1 +2.45 in. t:S (IQ 









Ridge culture. 63.8 
Level culture . 61.8 
Furrow culture 61.8 
-1935-
Ridge culture. 76.2 
Level culture . 72.8 
Furrow culture 73.3 
- 193 
Ridge culture. 
Level culture . 
Furrow culture 






















































































f r om nor mal 
Mar ch, April, 
May, and June 
+ 4.03 in. 
+ 0.91 in. 
- 8.91 in. 
TABLE 3. YIELD OF EAR CORN ON B&NCH LAND 1935 AND 1936• 
Plots 
- 1935-
Ridge culture .. 





Ridge culture . . 116.5 
Level culture . . 130.8 
Furrow culture 131.2 
~------Serie<>-------~ 
( po1mcis) 
I II Ill IV v 
104.9 96.2 107.4 50.4 35.4 
69.0 104.6 104.5 40.9 34.2 
73.6 96.6 84.7 34.1 37.1 
51.8 52.1 37.6 
42.0 43.4 36.7 
45.8 49.4 48.9 











Average Depar ture 
P er cent height from normal 
Bushels inC1·ease plants March, April 
per acre over level April 15 May, and June 
48.9 ± 2.6 19.5 24.9 in. 
43.8±6.2 0 21.0 in. + 0.91 in. 
40.4±3.0 - 7.7 16.8 in. 
20.2 ± 2.3 16.1 25.4 ln.t 
17.4 ± 1.4 0 20.7 in. - 8.91 in. 
20.6 ± 0.8 18.4 19.4 in. 
in different years. In some cases two stalks per hill were left. There was slight!J 
more lodging of plants on the level culture plots. The different plots varied some 
in soil fertility, and the difference in amount and distribution of rainfall during 
different years had an influence on yield. 
The plants on the ridges usually emerged a short time before the plants on 
the level plots. There was always enough moisture in the soil of the r idges to 
insure prompt germination. The ridge plants soon appeared to be considerably 
taller and more vigorous than the plants on the other two sets of plots, and were 
darker green in color, as a rule. This difference in height is shown clearly in 
Tables 2 and 3, in which the average height of all the plants on the experimental 
rows is given. Later in the season the plants on the level and furrow plots made 
more growth and tended to become as large as the ridge plants. (See Figures 1 
and 2.) The plants on the furrow plots suffered temporarily from lack of drain-
age before the corn came up and while it was small. After heavy rains water 
FIGURE 1. CORN CULTURE PLOTS 0 ALLUVIAL LAND 
Left of center, furrow culture; right, ridge culture. 
stood in the furrows for a time. This bad a tendency to retard the growth of the 
:Young plants and cause t hem to take on a yellow-green color. Later they grew 
off Well and became normal. 
In some instances, the ears from the ridged plots appeared to be distinctly 
larger and better in quality than the ears from the level plots. This difference 
Was striking enough for it to be observed by the laborers gathering, the corn. 
Corn stov r weights were taken in 1933 when the corn was approaching ma-
turity. These showed the level plots to have greater weight in one experiment 
and the ridge in the other. These results are probably without significance. 
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In 1935, due to dry weather, there was considerable firing of leaves as plants 
approached maturity. Counts of fired leaves were made on the experimental 
rows of six series of plots in the bench land experiment, in an effort to see if the 
different methods of culture had any influence upon this. The counts showed an 
average number of 4.3 fired leaves per plant on the ridge plots, 4.1 on the level, 
and 2.8 on the furrow. This is apparently a significant difference in favor of the 
furrow plots. 
FIGURE 2. CORN CULTURE PLOTS ON BENCH LAND 
(a.) Ridge culture; (b) Furrow culture; (c) Level culture; and (d) Ridge culture. 
ROOT STUDIES 
In 1933 and again in 1935, mature plants growing on the bench land were dug 
up to study their root development. It was found that there was a good deal ot 
difference in the distribution of the roots under the different methods of culture 
and apparently some difference in size and extent of roots. It was found that 
there were practically no roots in the upper 11h to 2 inches of soil. They prob-
ably had been driven downward by the heat or dry surface soil. However, the 
position of the roots in the surface layer of soil varies a good deal depending 
upon moisture conditions. In some fields in other years, during periods of rainY 
weather, numerous fine corn roots have been observed protruding from the soil. 
When the root studies were made, the ridges were about ten Inches high and 
two feet wide. Roots were numerous in the bed or ridge but there were practi· 
cally none beneath the furrow of the middle. There were numerous large roots, 
about one-eighth Inch In diameter, which held their size for a distance of 12 to 
15 inches. These large roots gave off numerous fine branches which ramified tbe 
soil of the ridge thoroughly. Practically no roots ntcred the subsoil. (See 
Figure 3.) The stem of the plant extended into the ridge for a distance ot S 
inches, there being three nodes below the level of the surface of the soil. 
Plowing he corn in the case of level culture moved some soil to the plants 
and built up a ridge 211.i to 3 Inches high. The roots of tbe plants on these loW' 
beds were not nearly as numerous near the plant as In the case of the ridge 
plants, but they were longer and extended through the soil ot the middle be-
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tween rows. (See Figure 4.) Very few roots extended into the subsoil. The 
lower end of the plant stem extended only one inch below the surface of the 
ground. 
The plants from the furrow planting had a much greater mass of roots near 
the stem than did the plants from the level planting. (See Figure 5.) There was 
a greater spread of roots throughout the middle than in the case of the ridge 
Planting and more roots penetrated the subsoil. The .lower end of the plant stem 
extended about 41h inches below the surface of the soil and there were three 
nodes beneath the surface. 
FIGURE 3. CORN PLANT ROOTS UNDER RIDGE CULTURE 
SOIL STUDIES 
The surface soil of the level culture plots, as a rule, appeared to be more 
compact or dense, and when plowed, seemed to be somewhat more "gummy" 
than the soil of the ridges. The ridge soil tended to be loose and porous, and 
PUiverized rather freely when stirred. On account of this apparent difference in 
the texture of the soil in the two sets of plots, it was thought that a more de-
tailed study of some of its properties might throw some light on a definite 
reason for the larger yields obtained from the ridged plots. 
In 1936, the corn in the culture experiment was planted April 14. Ten cores 
ot son were taken from the two inside rows of each plot, on three series of plots, 
on .April 13, April 24, May 15, and May 27. These samples were tested for mois-
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ture, pore space, and nitrate nitrogen. Soil temperatures were also taken but no 
consistent differences between the sets of plots could be determined with the 
technique used. A summary of the results of the soil tests is shown in Table 4. 
FIGURE 4. CORN PLANT ROOTS UN DER LEVEL CULTUREl 
TABLE 4. MotSTURl!l, PORE SPACE, AND NrTRATEl NITROGEN IN THE SOIL OF CORN PLOTS 




Apri l 13 
Ridge . . .. .. ... ... 24.4 
Level. ........ .. .. 24.9 
Furrow. . . . . . . . . . . 26.3 
April 1!4 May 15 




- Per cent Pore Space-
Ridge . . . . . . . . . . . . 51.5 51.0 56.5 
Level . . . . . . . . . . . . . 49.7 4.9.9 50.8 
Furrow . . . . . . . . . . . 50.0 51.4 50.6 
- Nitrate Nitrogen p.p.m.-
Ridge . .. .. .. . . . .. 4.7 8.3 10.5 
Level . . . . . . . . . . . . . 8.1 8.8 8.9 





















Table 4 shows that, on the average, the1' e was but very little difference in the 
moisture content of the plots~ The furrow plots led by a narrow margin but thiS 
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might be accounted for by the fact that during the early part of the growth pe-
riod the plants on these plots were smaller and their transpiration probably less. 
Table 4 also shows that the pore space of the soil on the ridges was consist-
ently greater than on the other plots. The furrow plots ranked second. This 
FIGURE 5. CORN PLANT ROOTS UNDER FURROW CULTURE 
tnay be accounted for largely by the fact that a greater percentage of the soil 
of these plots was moved in cultivation. Soil was thrown to the row in filling 
the furrow. The greater porosity of the ridges was conducive to better soil 
aeration and with greater pore space, more water might be absorbed in a given 
length of time. 
The nitrate nitrogen figures in Table 4 indicate the amount of nitrogen presJ 
ent When the samples were collected but they do not show how much had been 
Used by the plants. Probably the plants on the ridges had taken the most nitro-
gen from the soil because they had made the greatest growth, and the plants in 
the furrows the least, because they were the smallest. 
RIDGE VERSUS LEVEL CULTURE FOR SUDAN GRASS 
In 1937 Sudan grass was used as a crop plant in a further study of ridge, 
lev 1, and furrow culture. Thirty-six plots were laid off, half of which were given 
the cultural treatments but left uncropped. The eighteen cropped plots contained 
:x With ridges, s ix planted on the level, and six with furrows. The Sudan grass 
as Planted April 12. A good stand of grass was obtained on all plots. Plants on 
the ridges were conspicuous by their rapid growth early in the season. This 
growth was reflected in la rger yields the first cutting, and larger total yields. 
<See Table 5.) 
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TABLE 5. ACRE YIELDS OF SUDAN GRASS HAY FROM RIDGE, LEVEL, 
AND FURROW CULTURE 
Dates Harvested 
Culture Jwne 1 July 1 August 10 Total 
pounds pounds pounds pounds 
Ridge ... .. ........ 2648 3483 1924 8055 
Level. ............ . 2281 3548 1652 7481 
Furrow ............ 1537 3238 1842 6617 
By the use of both the cropped and uncropped plots, it was possible to get a. 
better measure of the effect of the different methods of culture on the soil mois-
ture, porosity, and formation of nitrate nitrogen. However, soil studies were made 
on only the ridge and level plots. Results from these studies are shown in Table 6. 
TABLE 6. E FFECT OF RIDGE AND LEVEL CULTURE UPON SOIL CONDITIONS 
WHEN SUDAN GRASS WAS GROWN 
Dates Sampled 
Culture Cropping Aprll9 April 1!8 May't May1!5 Junes Average 
- Per cent Moisture-
Ridge: Cropped .. 27.26 18.14 21.62 4.67 22.09 18.76 
Uncropped 26.62 18.54 21.98 14.58 27.67 21.88 
Level: Cropped .. 27.02 18.98 22.06 7.50 21.85 19.48 
Uncropped 26.32 18.58 22.33 13.06 26.94 21.45 
- Per Cent Pore Space-
Ridge: Cropped .. 50.92 49.85 51.33 50.76 52.77 51.13 
Uncropped 51.21 50.58 51.47 51.94 53.29 51.70 
Level: Cropped .. 48.49 47.79 46.35 46.53 47.12 47.26 
Uncropped 47.87 47.46 44.74 47.15 47.65 46.97 
- Nitrate Nitrogen p.p.m.-
Ridge: Cropped .. 22.58 28.32 31.54 8.34 7.22 19.60 
Uncropped 24.99 27.25 33.69 37.55 45.90 33.88 
Level: Cropped .. 16.80 34.09 28.39 18.17 5.81 20.65 
Uncropped 22.97 30.08 33.04 35.26 32.59 30.10 
--""' 
Table 6 shows that on April 9, which was three days before the Sudan grS.S8 
was planted, the average moisture In all the plots was very nearly the same. Oil 
April 281 sixteen days atter planting, the difference was still very small. On "1(!a1 
7 the moisture was slightly lower In the ridged plots with but s light dll'ferenceS 
between cropped and uncropped soils. On May 25, the moisture content of all tbe 
plots bad dropped considerably but was much lower In the croppe d plots. 'l'h8 
cropped ridge plots bad 4.67 per cent moisture, and the cropped level plots had 
7.50 per cent. The ridged plots were evidently not lower on account of the cul-
ture, because the ridges in the uncropped part bad 14.58 per cent moisture, 
which was 1.52 per cent more than in the uncropped level plots. The greater loss 
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of moisture in the ridges here was doubtless due to the larger growth of plants 
on them. A grass cutting was made on June 1, and by June 8 the moisture con-
tent Of all the plots had risen considerably, with the uncropped ridges being the 
highest. The average of determinations made during the season shows the un-
cropped ridge plots the highest in moisture content, with 21.88 per cent; the 
uncropped level plots next with 21.45 per cent; the cropped ridges lowest with 
18.76 per cent; and the cropped level plots next lowest, with 19.48 per cent. 
The porosity figures given in Table 5, which are based on 198 separate deter-
minations, show very consistently a greater porosity for the ridges, both cropped 
and uncropped. The difference is highly significant, when tested statistically. 
This greater porosity results in hetter soil aeration which is conducive to better 
Plant growth. 
As shown in Table 6, the nitrate nitrogen accumulations were greater in the 
uncropped ridges than on the level plots at every date samples were taken, with 
the exception of April 28. The uncropped ridges had a seasonal average of 33.88 
P.p.m While the uncropped level plots bad an average of 30.79 p.p.m. In the 
cropped plots the relative amounts of nitrate nitrogen in the two sets varied 
considerably at the different dates of sampling, but the seasonal averages were 
nearly the same. 
GENERAL DISCUSSION 
For the climatic and soil conditions under which tbe experiments described in 
this Publication were conducted, it appears that ridge or furrow culture will 
&'hre somewhat better returns than level culture. Under conditions prevailing in 
Other states and in other parts of Louisiana, this may not be true. However, the 
ridge effect may be greater in many places than it is commonly thought. 
Ridges do not necessarlly reduce yields during a dry sea.Son as Tracey (1) 
~PPosed. During the three driest years of the experiment, when the rainfall for 
arch, April, May, and June was from 5.29 to 8.91 inches below normal, the 
ridged plots made the greatest gains over the level culture-gains of 9.9 to 22.1 
Per cent. If the ridge ls more porous than the level soil, it may absorb more 
"-'ater during moderate rains. The ridge culture is not necessarily more expen-
sive as thought by Tracey (1). In th e Louisiana experiments it was necessary to 
~o more hoeing on the level plots than on the ridged or furrowed plots to con-
t ro1 grass and weeds. Plows that pitched the dirt to the rows covered much of 
he grass and young weeds in the row. When a large number of farmers follow 
a certain practice year after year, there is apt to be some good reason for the 
!node of procedure. 
n Ridge culture does not necessarily result In greater injury to plant roots as 
lchey (2) thought. These studies showed that there were few corn roots in the 
Upper two Inches of soil, especially when the soil was moderately dry. The plows 
Used in the ridge culture ran little if any deeper than the ones used in level 
CUiture and they were much farther from the plants after the plants attained 
•orne size. It Is probable that level plowing such as was used in our experiments 
actually broke mo1·e roots than ridge plowing because there were many more 
roots In the middles where the plows ran. 
t 'l'he Increased growth of plants and their better yields probably were not due 
() the excess water having a chance to run off quickly. Except for the furrow 
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planting, the drainage was such that after heavy rains the excess water moved 
off in a short time. In the case of the furrow planting water did stand in the 
furrows for a period after rains, yet this lack of drainS:ge could not have been 
permanently harmful because the furrow plots made higher yields than the 
level plots. · 
In the Sudan grass test, as in the corn exper.iments, the plants on the ridges 
made more rapid growth early in the season and were of a darker green color 
than the plants on the level plots. The better growth here, as In the case of the 
corn, apparently was due to better soil aeration and the production of more 
nitrate nitrogen. It is commonly thought that the soil in ridges warms up quicker 
in the spring than level soil and that this influences early growth. This may be 
true, but the tests made in these studies showed practically no difference. 
SUMMARY 
1. Planting corn on l'idges or beds is a common practice in south Louisiana 
and Jn parts of other southern states. 
2. The wisdom of the practice of planting corn on ridges is often questioned. 
3. Eleven tests conducted at Baton Rouge during a pe1·iod of eight years 
showed invariably that corn grown on ridges would produce more grain than 
corn grown on level plots. The difference ranged from 3.5 per cent to 22.1 per 
cent. The average difference in favor of the ridged plots was 12.9 per cent. 
4. Sudan grass produced 7.7 per cent more hay on ridged plots. This test was 
made only one year. 
5. Studies of corn roots showed that there were very few in the upper two 
inches of soil and that few roots penetrated the subsoil. 
6. Under ridge culture there was a heavy growth of corn roots in the ridges 
but few elsewhere. Under level culture the roots extended far into the middles. 
7. L evel cultivation may break more corn roots than ridge culture. 
8. A study of ?he soil in uncropped plots showed that on the average for 
dates sampled, there was 21.88 per cent moisture, 51.70 per cent pore space, and 
33.88 p.p.m. nitrate nitrogen in the ridges. Soil from level plots sampled on the 
same dates showed 21.45 per cent moisture, 46.97 per cent pore space, and 30.79 
p.p.m. nitrate nitl'Ogen. 
9. The moisture and the nitrate nitrogen in the cropped plots varied and was 
dependent upon the growth of the plants on the plot. 
10. The pore space of the soil In the ridges in the cropped plots was consist· 
ently greater than the pore space of the level soil. 
11. Both corn and Sudan grass plants when planted on ridges had a darker 
green color and made more rapid growth during the fore part of the growinl 
season. 
12. Ridge culture for corn, of the type outlined In this paper, seems to be wetl 
suited to the needs of the small farmer in south Louisiana. Less effort Is re· 
quired to prepare the seedbed and cultivate the crop than where level culture IS 
used, and the yields are better. 
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